Musculoskeletal disorders (MSDs) refer to conditions that involve nerves, tendons, muscles, joints, cartilage, and spinal discs 1) . MSDs include sprains, strains, tears, back pain, tendonitis, carpal tunnel syndrome (CTS), and hernia among others. From 1992 to 2007, MSDs accounted for roughly 29-34% of all occupational injuries and illnesses involving days away from work 1, 2) . The retail trade sector generates more MSDs than most other sectors including construction, wholesale trade, transportation and public utilities. Retail trade includes a variety of businesses such as hardware stores, gas stations, car dealerships, clothing stores, restaurants, drug stores, liquor stores, and florists.
MSDs generate higher medical and lost productivity costs than typical occupational injuries 3) . On average, the median number of days away from work for MSDs were 22% higher than other Bureau of Labor Statistics (BLS) injuries; the median for carpal tunnel syndrome was twice as high as for other BLS injuries 1, 2) . The burden of MSDs is not equally shared across the population. The recovery time for musculoskeletal injuries increases significantly with age 4) . Peele et al. (2005) 5) find that older workers incur significantly more lost work days and higher wage replacement (workers compensation) payments compared to younger workers with similar musculoskeletal injuries. Females experience a higher disproportionate share of MSDs than males 1) . Whereas we are not familiar with studies on variation in numbers or costs of MSDs across regions of the US, it is plausible that such variation exists given well-documented variation in the mix of industries, workers compensation systems, and medical costs for job-related and non-job-related diseases across regions 6, 7) . Finally, the high prevalence and significant costs of MSDs generate attention from policy makers and have led to proposed ergonomic standards 8) .
Despite the significance of the problem, we are not aware of studies that specifically address medical costs of MSDs in retail trade. This study examined utiliza-Industrial Health 2011, 49, 517-522 tion of medical services to treat for MSD-related medical claims using Thomson Reuters MarketScan databases. The medical claims included both occupational and non-occupational claims. We believe data that included non-occupational claims was appropriate, perhaps even superior, for two reasons. First, workers compensation medical prices are alleged to be inflated 9) . Second, studies suggest that more than half of job-related MSDs are not reported to workers compensation 10) .
The Thomson Reuters MarketScan data warehouse is a family of databases containing individual level healthcare claims, lab test results, and hospital discharge information from large employers, managed care organizations, hospitals, Medicare, and Medicaid. These databases are based on a large convenience sample. We used the MarketScan database on medical claims data from about 45 large private firms. These databases are proprietary to Thomson Reuters Inc. The MarketScan databases include comprehensive information on medical services utilization and cost for a large population of workers and their families 11) . The data released by MarketScan externally to clients has been certified as de-identified according to the Health Insurance Portability and Accountability Act rules therefore, do not require following Institutional Review Board standards. The precise number of retail firms among these 45 is unknown to us, but our sample sizes (n=102,023 employees with MSD claims) are large.
This study utilized the medical costs of MSDs in retail trade that included inpatient admissions and outpatient services. We defined retail trade by North American Industry Classification System codes 44 and 45 which comprised establishments engaged in retailing merchandise, generally without transformation, and rendering services incidental to the sale of merchandise. The MSD costs and odds of filing claims were compared across gender, age groups, International Classification of Disease Codes -9 (ICD-9 codes) and four Census regions for years [2003] [2004] [2005] [2006] . The ICD-9 codes are identified in Table 2 . The four regions were Northeast, South, Midwest, and West. Costs were expressed in constant, 2006, US dollars.
All employees in retail trade who had any claims were included. The sample consisted of 973,947 employees ages 18-64; of these employees, 773,899 (79.5%) had at least one medical claim over the four years without any double counting and comprised our beginning sample. Roughly thirteen percent (n=102,023) of these 773,899 employees had claims that were MSDrelated and 3.5% of all claims were MSD related.
Our statistical method used t-tests and χ 2 to test for differences in numbers and dollar amounts of claims across groups as well as grouped multiple logistic regressions to test for differences in filing claims. Four dependent variables for the logistic regressions included likelihood of filing: any MSD claim; only MSD claim with lumbar region; and only MSD claims with and without low back syndrome. The latter three were selected because they were the most expensive and most frequent of all MSDs studied here. The percents out of all claims for each of these dependent variables were: 3.5% for all MSD claims; 0.12% for lumber stenosis; 1.52% for low back; and 2% for non-low back. Because these percents were less than 10%, odds ratios did not require any adjustments 12) .
The distribution of employees and costs for all years combined related to MSDs are presented in Table 1 . Numbers of total employees with any claims, numbers of employees with only MSD claims, and average costs of MSD claims per employee appear across the top of the table.
Women reporting at least one claim numbered 494,306 whereas men numbered 279,593 (p<0.0001) ( Table 1 ). Women's percentage of MSD claims (69.45%) was higher than men (30.55%) (p<0.0001). This contrasts with national employment in retail trade in which male employees were more numerous 13) . The distribution of MSDs across age groups was not equal (p<0.0001). The highest age group percentage with MSDs was 45 through 54 (27.45%) and this compared to 22.00% for the "all claims" category. Average costs increased with age. The distribution for MSDs across regions was not equal (p<0.0001). The highest region percentage for MSDs was South (60.02%) and this compared to 56.93% for South in the "all claims" category. Women had higher costs than men (p<0.0001). The age groups with the highest and lowest costs were 55-64 and 18-34. The regions with the highest and lowest costs were North Central and Northeast. In additional results, we plotted average costs by age groups over these four years. Although the absolute number of medical claims decreased as the age of employees increased, the percent of MSD claims increased with age. Table 2 presents the average medical costs of MSD related claims by ICD 9 codes. The average costs were highest for lumbar stenosis and lowest for lateral epicondylitis, tennis elbow. Low back syndrome had the highest number of claims and the highest total cost.
Results from logistic regressions are presented in Table 3 . For all MSD claims in the first column of numbers, females were 40% more likely than males to Females with lumbar stenosis were 2% more likely than males to report a lumbar region claim; age groups 45-54 and 55-64 were 4.31 and 7.25 times more likely than age group 18-34 to report claims; and region North Central was 12% more likely than Southerners to report claims. For low back syndrome females were 6% less likely than males to report a claim; age groups 45-54 and 55-64 were 0.96 and 0.76 times as likely as age group 18-34 to report claims; and regions Northeast and North Central were roughly 0.87 and 0.95 times as likely as Southerners to report claims. Females were 6% more likely than males to file non-low back syndrome claims. Age groups 45-54 and 55-64 were 4% and 31% more likely than the age group 18-34 to report non-low back syndrome claims; Northeast and North Central were 15% and 6% more likely than Southerners The results also indicate that the odds of filing a medical claim for MSDs was higher for women than men. This can be attributed to more MSDs in women due to child care, more severe MSDs, more visits to doctors' offices by women than men. The latter can raise the numbers of claims as well as the average and total costs 14) . The medical claims increased with age, as expected. This can raise the incidence, prevalence and severity of diseases resulting in older workers with more MSDs and higher total costs and average costs. The outcomes also show claims incidence is higher for employees residing in the South. This can be due to the fact that the southern region had more workers employed in the retail trade sector during this period according to the BLS 13) . With some exceptions, similar findings were observed for odds of filing for lumbar region and low back syndrome. One such exception was that the odds of filing claims for lumbar regions increased with age but decreased with age for low back syndrome.
These findings regarding increasing age, costs, and odds of filing claims are consistent with those from Peele, Xu, and Colombi (2005) 5) who found similar differences in terms of lost work time per employee in a sample of exclusively occupational MSDs. Our findings can also be compared to claims data from 37 states combined in Shuford et al (2009) 15) . Although the Shuford et al (2009) data covered only workers compensation claims and were not limited to MSDs, they found lumbar stenosis, lumbar disc and lumbago among the top seven claim categories. Similarly, we found that the lumbar stenosis, low back syndrome, and unspecified backache were ranked highest for claims frequency. One of the reasons for lumbar stenosis to be the most expensive category can be attributed to the surgeries as one of the treatment procedures.
Our An important limitation of this study is that the MSD claims could not be distinguished as occupational or non-occupational. However, as noted above, this lack of distinction may be an advantage since workers compensation (occupational) medical prices may be inflated 9) and more than half of job-related MSDs may not be reported to workers compensation (as occupational) 10) . Another limitation is that the population of this study belongs to large corporations; hence the results do not portray the true national picture. It is likely that large corporations provide better health care coverage than smaller firms which might raise the frequency of doctors' office visits and therefore increase the numbers of claims and average costs and total costs. If this study can be extended to the national level, the probability of obtaining lower average costs, total costs and fewer claims is high. A drop in claims and costs may indicate fewer cases of reported MSDs. However, the drop would be misleading since people with no health insurance or limited coverage rarely show up in the claims and costs. Still, these data can complement other data or be used as benchmarks against them.
In conclusion, age and gender were strong predictors of medical claim frequency and costs from MSDs in the US retail sector. These findings suggest that future research should focus on the overall burden of MSDs including lost work time and costs to society. In addition, differences in lost work time due to longer recovery periods among older employees and the portion that might be attributed to the differences in the nature and/or severity of MSDs between older and younger employees needs to be explored.
